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Who We Are Cpem'CUS &

Copernicus Precise Orbit Determination (POD) Service

sentinel-2

OPErNICUS

Europe’s eyes on Earth

& EUMETSAT

= Sentinel satellites are equipped with
various Earth observation instruments.

= Mission requirements: high levels of
orbit accuracy.

Copernicus POD Service ' = o : '

© 2019 GMV Property - All rights reserved Page 4 ’




Who We Are \ LOpermicus &\sesa

Europe’s eyes on Earth

Sentinel-3A and Sentinel-3B satellites

= From the six satellites operated by the Copernicus

Microwave Ocean and program, two of them are equipped with a Laser
fadbtialod - Land Colour Retro Reflector (LRR):
| Instrument o) '
Sea and Land > Sent!ne -3A
Surface > Sentinel-3B

Temperature
Radiometer

= Thus, Sentinel-3 satellites can be tracked by the
Satellite Laser Ranging (SLR) stations providing
us valuable observations in order to validate the
satellite orbits of both Sentinel-3 satellites.

X-band
Antenna

DORIS = Properties of Sentinel-3 satellites:
Antenna
. : » Low Earth Orbit (LEO) satellites
Laser - .
o STy > Altitude: _8 14.5 .km |
Altimeter » Polar orbit: Inclination 98.65 deg

S-band
. Antenna

i posi v il
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Who We Are \LOPErICUS \\

Current Priority List

Priority Mission ILRS COSPAR SIC Sponsor Altitude | Inclination | Comments
Name ID (Km) (degrees)
1 LightSail-2 lightsail2 1903629 4202 | The Planetary 720 24
Society
2 GRACE-FO-1/2 gracefo 1804701 0123 [ MASAJPL and 500 a9 1-month
gracefol 1804702 0124 | the German campaign

Research Cenfre
for Geosclences

(GF2)
3 ICESat-2 cesat2 1807001 | 6873 |NASA 496 92 Restricted
tracking;
authorization
required
4 CryoSat-2 cryosat2 1001301 | 8006 |ESA 450-720 |92 :
5 PAZ paz 1802001 | 2501 |HISDESAT 514 97.44 ESA Is very _graterI for the
6 TanDEM-X tandemx 1003001 | 6202 |Infoterral 514 98 Tandem with support prowded by the ILRS
DLR/GFZ/CSR TerraSAR-X

community, which helps at the

long term validation and
valorization of the Sentinel-3
orbit and science products.

STSAT-2C stsatlc 1300301 MEST, KAIST

14 Sentinel-3B sentinel3b 1803501 3011 ESA/EUMETSAT | 8145 98.65 Restricted N\
tracking;

authorization
required

1601101 ESA/EUMETSAT Restricted
tracking;
authonization

required

sentinel-3A sentinel3a

swarma 1306702
SWarmc 1306703

Swarm-AJC

i DLR POSITIM Uravessar
MOMNCHEN

AIUBfuper -
VEeripos &
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Overall Statistics Gpem'CUS

S-3A/B: Temporal evolution of satellite passes

= The statistics regarding the complete satellite missions until now are shown on a weekly basis.

—&8— Sentinel-3A —&— Sentinel-3B
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Overall Statistics Gpem'CUS
S-3A/B: Total number of passes

= The statistics regarding the complete satellite missions until now are shown per SLR station.
Bl Sentinel-3A EEl Scntinel-3B

4000 - -
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3500 - tracking since the
increase|of the
- 3000 - paower-stationcould
0 damage the OLCI
n 2500 - .
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© 2000 - both Sen_tln3|-3
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£ 1500 -
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ILRS station code AIUB Zoper .
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Overall Statistics

S-3A/B: Temporal evolution of satellite passes

= There are a few SLR stations that present an unexpected behaviour.

—&— Sentinel-3A —&— Sentinel-3B

(op

cm

ICUS

Europe’s eyes on Earth

{cesa

][ SML 1] sisL STL3
Fﬂ 12 -
g 10 -
“E 8
% 5
Z 4-
2z
ﬂ 't
NO tracking of S-3A NO tracklng of S- 3B + loss of Loss of tracking
tracking
1] zmL . || weTL || HERL
Fﬂ 12 - I[I
2 10 | w A ’f I o | 1
Hg- 8 - l .‘ ‘ Jl | | \
il il ol A EER
= . | . | i1l | 1’.1
z 41 h lﬂ "ll‘ l l l#’l ’fl ||I|HI I ]. 11‘,' 11 xli . |4 g fll l'
2 4 i | ' iy ‘l 'j I AL ' 1\ I |
0 - Iu N { . Up— ) S— l'tll [ i l B N A (Y ¥ A S S S (N S W S \
Jan 16 Jul 16 Jan 17 Jul 17 Jan 18 Jul lB Jan 16 Jul 16 Jan 17 Jul 17 Jan 18 Jul 18 Jan 19 JuI 19 Jan 16 Jul 16 Jan 17 Jul 17 Jan 18 Jul 18 Jan 19 Jul 19
Epoch Epoch Epoch

© 2019 GMV Property - All rights reserved

Loss of tracking

Loss of tracking

Page 10

Irregular tracking in the
past months ATUB oo

veripos @

004



EHNALWEWAE

veripos &

© 2019 GMV Property - All rights reserved Page 11



S
Biases Analysis Lopernicus & eSd

Analysis Procedure

= Two analyses have been carried out in order to evaluate the performance of the Sentinel-3A and Sentinel-3B
Non Time Critical (NTC) satellite orbits:

1. The satellite orbit has been fixed and the range bias of each SLR station has been estimated.
2. The SLR stations coordinates have been fixed and the position of the satellite LRR has been estimated.

» Processing metrics:
» Time periods of 4 GPS weeks (~1 month) have been considered to calculate the resulting biases.

» The biases presented in the following slides are one-range.

i posi v il

AIUBTUD Ift &
Vveripos @
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Biases Analysis

S-3A/B: Mean and Standard Deviation (SLR Stations)

» The satellite orbit has been fixed and the biases of the SLR stations have been estimated.
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Biases Analysis
S-3A: Temporal Evolution of the Range Biases (SLR Stations)

(op

ErnICUS

Europe’s eyes on Earth

= The satellite orbit has been fixed and the range biases of the SLR stations have been estimated.
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Biases Analysis

Lop

S-3B: Temporal Evolution of the Range Biases (SLR Stations)

ernicus

Europe’s eyes on Earth
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= The satellite orbit has been fixed and the range biases of the SLR stations have been estimated.
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Biases Analysis (opemicus {=€SA

S-3A: Temporal Evolution, Mean and Standard Deviation of the Biases (Satellite)

= The coordinates of the SLR stations have been fixed and the biases of the position of the satellite LRR have
been estimated (along-track [A], cross-track [C] and radial [R]).

—&— along-track —&— cross-track —0— radial
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S-3B: Temporal Evolution, Mean and Standard Deviation of the Biases (Satellite)

= The coordinates of the SLR stations have been fixed and the biases of the position of the satellite LRR have
been estimated (along-track [A], cross-track [C] and ).
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Final Commments Cpem'CUS \&* cSa

Cloud Migration

= The Copernicus POD Service is migrating the operational system, currently provided at GMV premises, to a
public cloud.

GMV premises

Public cloud

1st Oct 2019 31st Jan 2020

= This migration directly impacts the ILRS community, which retrieves the CPF predictions from the CPOD FTP
server located at GMV premises.

212.0.103.181 146.255.101.161
(sentinelspodext.gmv.com) (cpodextftp.gmv.com)

The credentials and FTP protocols (FTPS and HTTPS) will remain the same as now

= We kindly invite you to test the connectivity to the new FTP server in order to solve any issue as soon as
possible.

‘#;ZR F'I:IEIM ’ﬁmm
AIUB #uvest =
Vveripos ¢
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Final Comments
S-3A/B: Yearly Reports

International Laser Ranging Service _ Search

A service of the International Association of Geodesy IAG | GGOS

About ILRS Missions Science Data & Products Technology

https://ilrs.cddis.eosdis.nasa.gov/missions
/satellite_missions/current_missions/sn3a
_general.html

[ MiSSionS Home » Missions »'Séte.llite Missions » Current Missions

List of Missions General | ILRS Mission Support Retroreflector Info Station Data Info

Current Sentinel-3

Future

Jump to: Mission Objectives, Mission Instrumentation, Mission Parameters, Additional Information
Past/Other

Mission Photos:

Spacecraft Parameters

Mission Support

Mission Operations

Missions Standing
Committee

ESA's Sentinel-3A yearly report on ILRS support (2016)

Quick Links ESA's Sentinel-3A yearly report on ILRS support (2017)

» List of Missions

» List of Satellite Names

> Mission News

> Mission Campaigns

> Mission Suppori Request % e, $ .
> Predictions Courtesy of ESA

> Priorities Mission Objectives:

ESA's Sentinel-3A yearly report on ILRS support (2018)

Sentinel-3A macromodels

IMass & center of mass history

The main objective of the Sentinel-3 mission is 1o measure sea surface topography; sea and land surface temperatures; and ocean ;
and land surface color with high accuracy and reliability to support ocean forecasting systems, environmental, and climate monitoring. rl"1 dnoeuver h | Stﬂ r.fl'l

The objective of the Laser Refro-Reflecior (LRR) is to permit ground-based laser ranging of the Sentinel-3 satellites. These . .
measurements will be used for calibration of the on-board navigation system and of the Radar Altimeter measurements as well as for Attitude hi E-T.DI'_}’
the S-3 POD processing. SLR tracking of Sentinel-3A is restricted to a subset of the ILRS network.

Mission Instrumentation:

The mission's primary instruments are optical instruments (OLCI, SLSTR); and the Altimeter system composed of a SAR radar
altimeter, a microwave radiometer, and a Precise Orbit Determination (POD) package composed of a GNSS, a DORIS and LRR.

Mission Parameters:

Satellite: Sentinel-3A Sentinel-3B _

Sponsor: . ESA/EUMETSAT ESA/EUMETSAT %’M
Expected Life: 7.25 years 7.25 years P
Primary Applications: Marine Observation Marine Observation AI UB TUDelft &

veripos ©
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gmv.com

Thank you

Contact e-mail:
mffernandez@gmv.com
(sentinelspodops@gmyv.com)
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